PROBLEM.
Consider the following initial-boundary value problem
Off
.,,t,x, + n(t, cr)f 0, 
An equation governing
Ou_+l/c3xi may be derived by taking the partial derivative of Equation (7) with respect to xi t_-obtain 
Here, _r is some function bounded above and below by maz(U k-_, U k) and min(U k-_, Uk), respectively. Thus, Equation (9) may be written as
Using the lemma, the absolute value of the terms on the right hand side of Equation (10) 
Proof. From Theorem 4.1,
It is possible to choose a temporal bound 7_ such that C(e '_ -1) < 1 when T < T, and the iteration is a contraction.
Since the iteration is a contraction, it must converge to a fixed point A. Doall j = 1 to n (j is the index for the elements of the solution).
0 for (Tq_l, Tq)x II. The equationssolvedare a two-dimensional form of Burgers' equation a nonsmooth function that violates these conditions. Thus, the experimental results will demonstrate that the algorithm works even when some of the conditions used to established the theory are violated.
The experiments were performed _._ing two different explicit discretizations, a second-order MacCormack scheme [2] , and a first-order upwind scheme. The upwind scheme consists of applying a backward or forward difference based on the sign of the coefficient of the spatial derivative being differenced.
To improve computational efficiency, the discrete analog of the L1 norm at time t = T_ is used in place of the L2 norm in Step II.C.2. Thus,
k is the discrete value of component where P is the number of spatial grid points and ui, v j of iterate k. There were 25 unknowns in each direction including boundary points;
thus, the total number of points was P : 625. The time step was At : .002.
The initial guess on flq is uO(t,X,_/) : U_(Tq--I,X,_) and where (u_,v _) was the last iterate for partition flq-1. This resulted in a good initial guess as measured by the norm K 1 of the difference between the initial guess and the first iterate (see Table i ). - The results in Table 1 Linear convergence is demonstrated by the data from numeric_,l experiments in Table 2 . A steady shock has formed in the solution by time t= .8; thus, the data in the 
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